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ABSTRACT
Due to its adverse impacts on public health via contributions to global climate change
and emissions of toxic substances throughout the life cycle, natural gas use should be
eliminated as quickly as possible in Connecticut. This project aims to 1) identify the policies and
programs concerning all stages of the natural gas life cycle, in and affecting Connecticut; 2)
evaluate the capacity of these policies and programs to mitigate public health hazards, promote
environmental justice, and achieve rapid elimination of natural gas use; and 3) recommend
policy and program alternatives that would accomplish these goals in a more timely manner.
Policies and programs are classified into the following categories: demand reduction, electricity
generation and consumption, and regional electricity transmission and procurement.
The following recommendations are based on data trends, policy comparisons, and
principles of equity and justice: 1) End all energy efficiency incentives that support new natural
gas-powered appliances; 2) Invest more in equitable energy efficiency programs for renters and
other vulnerable groups; 3) Expand demand response programs to include innovative energy
storage strategies such as electric vehicle load management; 4) Prioritize environmental justice
in accounting for emissions reductions to meet state targets; 5) Redesign regional wholesale
electricity markets to enable grid-scale procurement of clean energy resources; 6) Prohibit siting
of new fossil fuel electric power plants, including natural gas electric power plants, in
Connecticut; 7) Coordinate end-use electrification, energy efficiency, and grid decarbonization;
8) Create a suite of equitable fuel-switching programs to promote electrification of energy end
uses; 9) Review and replace policies that perpetuate ratepayer-funded natural gas expansion;
and 10) Establish a sunset date for natural gas in new construction.
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INTRODUCTION
According to the Intergovernmental Panel on Climate Change (IPCC), human activities
are estimated to have caused global warming of 1.0˚C above pre-industrial levels (1). This
warming will persist for centuries to millennia and cause long-term changes to the climate
system (1). The IPCC also states that greenhouse gas emissions from the burning of fossil fuels
and net land use change are the main anthropogenic drivers of climate change (2). At current
rates of emissions, global warming is likely to reach 1.5˚C between 2030 and 2052 – a
benchmark that is projected to significantly increase climate-related risks to health, livelihoods,
food security, water supply, human security, and economic growth (1). Combustion of fossil fuels
causes adverse public health impacts by emitting greenhouse gases that drive these
climate-related risks. Fossil fuels pose additional health risks throughout their life cycle,
including occupational hazards, poor air quality, and toxic waste (3). Therefore, elimination of all
fossil fuel use is critical for the protection of public health and the environment.
Natural gas – also called fracked gas or fossil gas – is a fossil fuel composed principally
of methane, a potent greenhouse gas (4). Natural gas combustion generates less carbon
dioxide per unit of energy, and only negligible quantities of sulfur dioxide, mercury, and
particulates, compared to coal and oil (4). Because of these attributes, policymakers have a
history of treating natural gas as a “clean” alternative to coal and oil for transitioning to a more
sustainable economy. However, this “clean transition fuel” narrative hides the significant health
and environmental hazards associated with every stage of the fossil gas life cycle, such as
emissions of toxic substances into groundwater during extraction via fracking (4). Furthermore,
gas leaks during each phase of the life cycle have contributed to sharp increases in atmospheric
methane, which negate the greenhouse gas emission reductions that can be achieved during
the combustion process by switching to natural gas from coal or oil (4).
The steady increase in natural gas consumption in recent years has been driven by
innovations in extraction techniques which bring down the price, and continued
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mischaracterization of natural gas as a “clean” energy resource (4). This growth is a major
threat to a decarbonized and equitable energy future across the country as well as in
Connecticut. For example, end-use petroleum consumption in Connecticut in 2018 decreased
by 27.5% from a peak in 2004 (5). On the other hand, end-use natural gas consumption in the
state increased by 37.4% during the same period (5). In 2017, Connecticut emitted 33.4 million
metric tons of energy-related carbon dioxide (6). Figure 1 shows the share of these emissions
by fuel type (Figure 1a) and by sector (Figure 1b). Natural gas use is responsible for almost
40% of carbon dioxide emissions in the state.
Figure 1: Connecticut Energy-Related Carbon Dioxide Emissions (2017)
Source: 6
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The State of Connecticut has an urgent responsibility to its residents and to the global
community to respond effectively to climate change by eliminating the use of fossil fuels,
particularly natural gas, as quickly as possible. Public policy can be used to advance this goal
by setting emissions reduction targets and implementing strategies for achieving them. The
targets established by public policy in Connecticut are summarized in Appendix 2. One key
example is Connecticut Public Act 18-82, which establishes a statewide target of achieving a
45% reduction in greenhouse gas emissions below 2001 levels by 2030, and upholds the
pre-existing target of an 80% reduction by 2050 (7). Although these reductions are a challenging
goal, they are not ambitious enough to sufficiently protect public health. In alignment with the
recommendations and projections established by the IPCC (1), and in order to match or exceed
the ambitions of other states and nations that are leading on climate change mitigation,
Connecticut should advance its goal to reach 100% carbon neutrality by 2050, at the latest.
Meeting these targets will require significant changes in the energy mix and intensity of
Connecticut’s transportation and electric power sectors, as well as in buildings of the
commercial, residential and industrial sectors. The Governor’s Council on Climate Change
(GC3) was established by executive order to monitor and develop strategies for addressing
climate change and meeting these emissions reduction targets in Connecticut (8). According to
the GC3, reductions of 34% and 29% from 2014 levels of greenhouse gas emissions are
needed in the building and transportation sectors, respectively, to meet the 2030 statewide
target (9). The largest reduction in greenhouse gas emissions is needed in the electric power
sector – with a 71% reduction between 2014 and 2030 required to meet the state’s goal of 45%
reductions overall (9).
The decarbonization of the electric power sector is a critical first step to economy-wide
decarbonization, because decarbonization of the building and transportation sectors will result in
increasing demand for electricity to replace end uses such as automobiles and furnaces that
currently directly use fossil fuels. Electrification must be pursued for its public health and
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environmental benefits, but without such coordination between electricity sector decarbonization
and the electrification of buildings and transportation, the state runs the risk of increased
reliance on fossil fuel-powered electricity generation in the interim, along with the exacerbation
of environmental injustices that occur throughout the life cycles of fossil fuels. The 2020 draft of
Connecticut’s Integrated Resources Plan (IRP) concludes that there are multiple pathways
available to achieve 100% zero carbon electricity supply by 2040 (10). Governor Lamont has
proposed to codify this target in Senate Bill No. 882, An Act Concerning Climate Change
Mitigation and Home Energy Affordability (11). In March 2021, the Biden administration
announced a nation-wide target of zero carbon electricity by 2035 within the proposed American
Jobs Plan (12,13). Connecticut should align its electricity sector decarbonization goals with the
Biden administration’s by committing to zero carbon electricity generation by 2035, rather than
2040.
Natural gas and nuclear power together fueled almost 95% of Connecticut's utility-scale
electricity net generation in 2019 (14). Although there are other concerns about the safety and
development costs of nuclear power generation, it is a low-carbon source of electricity (15). On
the other hand, natural gas emits greenhouse gases and other hazardous air pollutants during
production, transmission, and combustion (4). The electric power sector currently uses the
largest share of natural gas consumed in Connecticut, accounting for more than half of the
natural gas delivered to consumers in the state in 2019 (14). In addition to generating electricity,
natural gas is also commonly used to heat households and fuel in-home appliances such as gas
stoves – with additional adverse health effects.
Due to its adverse impacts on public health via contributions to global climate change
and emissions of toxic substances throughout the life cycle, natural gas use should be
eliminated as quickly as possible in Connecticut. I will analyze the extent to which energy
policies concerning the use of and transition away from natural gas align with emissions
reduction targets to achieve public health and environmental justice goals in the state. This
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project aims to 1) identify the policies and programs concerning all stages of the natural gas life
cycle, in and affecting Connecticut; 2) evaluate the capacity of these policies and programs to
mitigate public health hazards, promote environmental justice, and achieve rapid elimination of
natural gas use; and 3) recommend policy and program alternatives that would accomplish
these goals in a more timely manner.
In order to recognize the complex and conflicting dimensions of public health and social
justice priorities, this project will take an expansive definition of public health which will include
consideration of social and physical determinants of health such as availability of resources to
meet daily needs, pre-existing health status, environmental exposures, and housing quality. To
build on this analysis, I will briefly review relevant energy policies and programs that have been
implemented in other regions or states to compare their efficacy for addressing the short-term
needs of vulnerable communities as well as the long-term threat of climate change, relative to
the policies implemented in Connecticut.
BACKGROUND
Climate Change, Social Justice, and Public Health
Eliminating natural gas use in Connecticut will make a meaningful contribution to climate
change mitigation by decreasing greenhouse gas emissions. The global health impact of
mitigation decisions should be a key factor informing energy plans and emissions reduction
targets established by all emitters, from state governments to major corporations. Effective
decarbonization through the elimination of natural gas use will bring significant public health and
economic benefits to Connecticut locally, and will prevent climate-related adverse health
impacts on the global scale. Appendix 3 includes a summary of global health concerns that
contextualize the significance of Connecticut’s natural gas strategy.
Several, although not all, of these adverse health impacts of global climate change also
directly affect Connecticut residents. Vulnerable populations in urban centers such as Hartford,
10
New Haven and Bridgeport are at particularly high risk of heat-related illness during high
temperature extremes (16). Furthermore, higher temperature averages and extremes prolong
the active seasons of local disease vectors such as ticks and mosquitoes (16). The 2.2 million
people who live in shoreline communities along the state’s 600 miles of coastline are
significantly vulnerable to weather and climate events – which was illustrated by the devastating
impacts of Hurricane Irene in 2011 and Hurricane Sandy in 2012 (9). Lastly, according to the
GC3, the impact of climate change in Connecticut has far reaching consequences for agriculture
due to soil health, food production, farm profitability and the sustainability and growth of existing
and yet to be established farm businesses (17).
Certain populations and regions will bear a disproportionate burden of the consequences
of climate change because of both the exacerbation of health inequities and socioeconomic
inequality that already exist, and because the actual impacts of climate change differ by region
(1,2). The potential for climate change to have compounding social, economic, public health,
and other adverse impacts on particular segments of the population necessitates an
emissions-reduction approach that addresses inequities suffered by climate-vulnerable
communities (18).
These intersecting dimensions of social justice and climate change provide additional
justification for bold action from the state of Connecticut to implement energy policies that are
effective in driving down rates of natural gas consumption, and that ensure equitable distribution
of the benefits of clean energy. Appendix 3 includes a global-level summary of the factors that
make particular populations and regions more vulnerable to the range of adverse health impacts
of climate change, and that must be addressed in order to center climate justice in adaptation
and mitigation policies. Adaptation strategies are those that moderate harm from expected
climate change and its effects, and mitigation strategies are those that reduce emissions or
enhance sinks of greenhouse gases (19).
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Connecticut energy policies can either reinforce or diminish environmental, climate, and
energy injustices. The State of Connecticut must implement and uphold policies that reduce
greenhouse gas emissions in order to prevent the adverse health impacts of climate change,
and to acknowledge its responsibility to the global community. The continued expansion of
natural gas indicates the importance of developing a strong emissions reduction strategy that
specifically targets this fuel. To facilitate the transition to a decarbonized economy that
maximizes opportunities for health and well-being in all communities, natural gas use in
Connecticut should be eliminated as quickly as possible.
Energy Resources
Energy use is central to human activity for preparing food, warming homes, powering
travel, producing goods, and many other purposes (3). More energy use is associated with
better health at both the population and household level, up to a point (3). Although its use
enhances and supports health in many ways, the development, use, and disposal of energy and
waste products can also have broad negative impacts on human health and environmental
quality (20,21). The focus of this section is on short- and medium-term health risks of the energy
production life cycle, rather than the long-term health risks associated with climate change that
are exacerbated by emissions of carbon dioxide and other climate-altering pollutants from
energy systems. It is important for policymakers in Connecticut to understand the disadvantages
of natural gas relative to other energy resources, with respect to both public health and
emissions reduction targets.
All fossil fuels – coal, oil, and natural gas – are non-renewable resources that are not
naturally replenished and cannot be used sustainably (22). The fossil fuels currently serve as
the main energy source used by humanity, and their health impacts occur across the life cycle,
from mining or extraction, to processing and transport, to combustion, to waste management
(3). Furthermore, the same communities that are hit first and worst by climate-exacerbated
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events – low-income households and communities of color – also experience disproportionate
exposure to pollution from the fossil fuel system. The State of Connecticut does not have any
fossil fuel reserves of its own, and therefore necessarily engages in and perpetuates the harms
of extraction and transport occurring beyond its borders (14).
Table 1 summarizes some of the important points of comparison between fossil fuel
resources. The table also includes some key examples that demonstrate environmental
injustices associated with these different resources. Environmental justice is concerned with
ensuring that the social and ecological dimensions of the transition away from fossil fuels do not
result in the disproportionate exposure of particular identity groups to pollution and other
environmental hazards in their communities (23).
Table 1: Fossil Fuel Resource Comparison
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According to a 2014 report by
the NAACP, 68% of African
Americans lived within 30
miles of a coal-fired power
plant, resulting in
disproportionate exposure to a
range of toxins that can lead to
birth defects, heart disease,
asthma and asthma attacks,
lung disease, learning
difficulties such as attention
deficit disorder, and cancer
(31).
Part of Dakota Access
Pipeline’s construction in
2016-2017 occurred on lands
and through waters that the
Standing Rock Sioux tribe
never ceded consensually to
the United States and that
remain environmentally and
culturally significant.
Opponents of the pipeline
called out the risks that it
posed to local water quality
and tribal sovereignty (32).
Over 1 million, or two percent
of African Americans, live in
areas where toxic air pollution
from natural gas facilities such
as compressors and
processors is so high that the
cancer risk due to this industry
alone exceeds EPA’s level of
concern (33).
*Includes outcomes observed in epidemiological and/or toxicological studies
Natural gas is a fossil fuel composed principally of methane, a potent greenhouse gas
(4). It has an undeserved clean reputation compared to other fossil fuels (34). Certainly, its
combustion generates less carbon dioxide, sulfur oxides, heavy metals, and particulates than
coal and oil (4). However, when considering the entire production continuum, natural gas
imposes a large greenhouse gas and public health cost, owing to methane leaks and emissions
of other hazardous air pollutants during production, processing, and distribution (4).
Overenthusiasm for natural gas as a cleaner energy source also poses economic risks as the
cost of producing electricity from renewables falls rapidly (4).
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Texas, Pennsylvania, Louisiana, Oklahoma, and Ohio were the top five natural
gas-producing states in 2019, accounting for 69% of total U.S. dry natural gas production (35).
The significant majority of natural gas resources in the U.S. is accessible via hydraulic fracturing
(“fracking”) techniques (35). The fracking process entails high-pressure injection of a mixture of
water, sand, and chemicals into deep rock formations to release the trapped oil or gas (36).
Toxic chemicals used in the fracking process can leach into groundwater, risking human
exposure to substances that are known to have carcinogenic, respiratory, gastrointestinal,
cardiovascular, nervous system, immune system, renal, and developmental effects (4).
Furthermore, the mechanical instruments used at fracking sites have further impacts on local
communities including air pollution, noise pollution, light pollution, radiation exposures, and
earthquakes (4).
As much as 4% of all gas produced by hydraulic fracturing is lost to leakage, leading to
sharp increases in atmospheric methane concentrations that make a potent contribution to
global warming (4). The E.P.A. uses a metric called Global Warming Potential (GWP) to
compare the global warming impacts of different greenhouse gases (37). The larger the GWP of
a given greenhouse gas, the more that gas warms the Earth compared to CO2 over a given time
period (37). Methane is estimated to have a GWP of 28-36 over 100 years, whereas CO2 has a
GWP of 1 (37). The high global warming potential of methane compared to carbon dioxide
demonstrates that natural gas expansion is not an effective solution for addressing climate
change and its public health impacts. Furthermore, methane dissipates more quickly in the
atmosphere than carbon dioxide (38). This means that the elimination of natural gas is an
especially effective climate change mitigation strategy in the short term because it will have a
more immediate impact on greenhouse gas concentrations in the atmosphere – as long as
natural gas resources are replaced by zero-carbon resources to meet energy needs.
Furthermore, leaked methane contributes to ground-level ozone formation, which has
additional adverse impacts on public health (3). Epidemiologic studies link exposure to
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ground-level ozone with worsened asthma, increased emergency room visits, increased hospital
admissions, and increased mortality (3). Populations most at risk include children, the elderly,
and people who are active outdoors, especially those with asthma (3). For example, in a 2016
study, the Clean Air Task Force estimated that over 750,000 asthma attacks for children and
over 500,000 lost school days during the summer ozone season in the U.S. could be attributed
to natural gas emissions (39).
Transmission and storage of gas can result in fires and explosions – a risk that is
exacerbated by inadequate maintenance of an aging pipeline network (4). Natural gas wells,
pipelines and compressor stations are disproportionately located in low-income, minority, and
marginalized communities, where they may contribute to environmental injustice by leaking gas,
generating noise, and endangering health while producing no local benefits (4). Benzene, for
example, emitted from gas wells, production tanks, compressors, and pipelines, is a carcinogen
also linked to serious respiratory outcomes in infants and children, including pulmonary
infections in newborns (40,41). Three interstate natural gas pipelines cross Connecticut and
support essentially all of the region’s natural gas fired electricity generation (10). There are five
compressor stations in Connecticut (42).
Like all fossil fuels, natural gas combustion produces nitrogen oxides, and organic air
pollutants. In addition to contributing to the formation of ground-level ozone, nitrogen oxides are
associated with respiratory effects, cardiovascular effects, cancer, and mortality (43).
Formaldehyde is one organic air pollutant associated with natural gas use, and a known human
carcinogen (40,44). Volatile organic compounds are another organic air pollutant resulting from
the combustion of natural gas, associated with effects ranging from cancer, to kidney and liver
damage, to memory impairment (45). Volatile organic compounds, with nitrogen oxides, are a
precursor for ground-level ozone (46). Young children, people with asthma, and people with
heart or lung disease are especially vulnerable to the toxic effects of combustion pollutants (47).
16
These adverse health impacts are a concern not only for communities adjacent to
natural gas-fueled power plants, but also for all individual households with in-home appliances
powered by natural gas. Common household end uses for natural gas include water heaters,
stoves, ovens, furnaces, and other indoor heating devices such as gas fireplaces (43). Factors
linked to socioeconomic status can directly influence household environmental exposure to
indoor air pollution, thereby exacerbating disparities in health along socioeconomic lines (48).
Those factors include: the presence of old and unmaintained appliances, small home size and
overcrowding, and challenges faced by renters to control appliance choices or afford
maintenance (48). Gas appliance issues can compound the disproportionate cumulative health
and environmental injustices faced by populations of low socioeconomic status more broadly
(48).
It is unacceptable to consider only the harms imposed on communities located close to
and/or utilizing the energy generated from the combustion of natural gas when weighing the
costs against the benefits of using this energy resource in Connecticut. For example, fracking
pollutants impose many harms on communities near natural gas extraction sites in other states
(4). To ensure a just transition, it is imperative to recognize and account for the dimensions of
harm that occur upstream from the fuel’s end use. In order to meet this goal, Connecticut energy
policies must not only eliminate the use of natural gas and other fossil fuels, but the state must
identify the clean energy resources and infrastructure that can replace them. Table 2 describes
the most common energy resource alternatives to fossil fuel powered electricity, ranging from
non-renewable, low-carbon nuclear power; to renewable, carbon-emitting biomass generation;
to renewable, low-carbon hydroelectric, wind, and solar generation.
Table 2: Non-Fossil Fuel Resource Comparison
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Much of the former U.S.
uranium mining activity took
place in the Southwest in
proximity to Navajo
populations. Evidence has
shown that Navajo water
sources and air near mining
sites have elevated levels of
arsenic and uranium, leading
to kidney disease,
hypertension, and other
chronic illnesses for Native
American populations (53)
In 2010, the Maryland Public
Service Commission approved
an additional waste incinerator
for construction in Curtis Bay, a
neighborhood in the southern
part of Baltimore that already
accounted for almost 90% of
Baltimore’s industrial pollution.
The grassroots campaign,




support for the project (54)
An analysis of rates of
photovoltaic solar adoption
across California found
persistently lower levels of PV
adoption in disadvantaged
communities. This finding
indicates that existing PV
support policies do not
adequately distribute the
benefits of clean energy to the
state’s most vulnerable
populations, with clear equity
impacts (55).
*Utility-scale electricity generation
**Includes outcomes observed in epidemiological and/or toxicological studies
While nuclear power and biomass energy pose potential public health dangers, overall, if
managed well, low-carbon renewable resources can pose minimal health risks and can yield
social and economic co-benefits, especially relative to the extensive harms of fossil energy such
as natural gas (3). The IEA reports that renewable energy, in addition to its climate and public
health benefits, has so far been the energy source most resilient to COVID-19 lockdown
measures (56). Decarbonizing the electricity sector is critical for addressing climate change, and
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will require vast investment in new infrastructure such as renewable energy power plants and
batteries (57). An additional benefit of growth in the renewable energy sector is that this
infrastructure development will result in significant job creation (58). The United States does not
have a unified national energy strategy, leaving it up to lawmakers and regulators at the local,
state, and federal levels to ensure that energy policies adequately address the health
challenges related to the nation’s varied energy strategy (20). Progressive and innovative
energy policies that reduce reliance on natural gas in Connecticut are necessary for advancing
the goals of public health, environmental justice, and global emissions reduction.
METHODS
I used public policy databases such as the ACEEE State and Local Policy Database and
Database of State Incentives for Renewables & Efficiency, and government websites such as
the Connecticut General Assembly and Connecticut eRegulations System to identify and review
strategies, policies, and programs concerning all stages of the natural gas life cycle in and
affecting Connecticut. Once I had compiled an extensive list, I spoke to several experts in the
field to confirm that I had captured the entire range of relevant policies. Then, I used
publicly-available datasets from the U.S. Census Bureau, the U.S. Energy Information
Administration, the state of Connecticut, and ISO-New England to understand trends in the use
of natural gas and other energy resources by creating several scatterplots, line graphs, bar
plots, and univariate linear regression models. To interpret these results and describe policy
strengths and weaknesses from the perspective of public health and environmental justice, I
referred to peer-reviewed publications, government policy documents, and professional reports
that describe the health and environmental impacts of energy resources, as well as the social
context of energy activities in the region.
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RESULTS AND DISCUSSION
I. Demand Reduction in Connecticut
Energy demand reduction can benefit public health and the climate by displacing
emissions from fossil-fueled electrical generating units, the majority of which are powered by
natural gas in Connecticut, and form other natural gas-powered end uses such as residential
heating (14,59). Energy efficiency and demand response are the two most important demand
reduction strategies. Connecticut’s electric and natural gas utilities have delivered energy
efficiency and demand response programs to Connecticut’s businesses, municipalities, and
residents since 1998, under the triennial Conservation and Load Management Plans (60).
These utility-administered programs are funded via the Combined Public Benefits Charge on the
electricity bills of Eversource and United Illuminating customers, as well as the conservation
charge included in the rates of Connecticut Natural Gas, Southern Connecticut Natural Gas
Company, and Eversource natural gas customers (61,62). During the 2019-2021 term of
Connecticut’s Conservation and Load Management Plan, demand reduction initiatives will result
in emission reductions of 7.3 million tons of carbon dioxide and further reductions in other air
pollutants such as sulfur and nitrous oxides (60).
Additional financing opportunities for energy demand reduction have been established
via private and public sector partnerships. Furthermore, there are several sources of federal
funding that can be used, at least in part, for demand reduction. These include the
Weatherization Assistance Program and the Low Income Home Energy Assistance Program.
Overall, demand reduction strategies can help reduce natural gas use, facilitate emissions
reductions, and offer important public health benefits in Connecticut.
Energy Efficiency: Key Strategies
Energy efficiency programs aim to reduce overall energy demand by offering services
such as appliance recycling and replacement; home or building retrofits; efficient heating,
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ventilation, and air conditioning (HVAC) equipment; efficient lighting; and learning thermostats
(63,64). Connecticut’s Home Energy Solutions (HES) programs are the central feature of the
state’s residential energy efficiency strategy. These programs (summarized in Appendix 2)
comprise a range of energy efficiency incentives including direct services offered by
utility-authorized contractors, low-interest loans for energy improvement projects, and rebates
for the purchase of energy-efficient heating, lighting, and HVAC systems (65). No-cost energy
upgrades are offered for income-qualified homeowners and renters (66). Similar services,
rebates, and financing are also available for energy solutions in businesses.
Under HES, technicians evaluate household energy performance and install basic
weatherization and energy-saving measures in one visit (65). Weatherization services include
sealing air leaks, adding insulation, and fortifying ductwork, and enable reductions in the amount
of energy needed to provide the same amount of heating or cooling to a home or business (67).
Based on the results of the home energy evaluation, technicians make recommendations for
deeper energy saving measures that include high-efficiency heating and cooling systems, water
heaters, and ENERGY STAR-certified windows and appliances (65). ENERGY STAR is a
government-backed certification for products and services that achieve their intended uses with
the greatest energy efficiency (68). Across the country, ENERGY STAR and its partners helped
Americans save nearly 430 billion kilowatt-hours of electricity, avoid $35 billion in energy costs,
and reduce greenhouse gas emissions by 330 million metric tons in 2018 alone (68). Energy
savings are substantial in Connecticut as well.
Since the 2000 program year, Connecticut electric companies’ energy efficiency
programs have achieved 6,374 GWh annual savings and 74,680 GWh lifetime savings (60). In
2019, Connecticut’s per capita electricity consumption was less than in all but five states (14). In
addition, the natural gas companies have also helped customers realize 5,703 million cubic feet
(MMcf) annual savings and 87,612 MMcf lifetime savings (60). These energy savings show the
potential for energy efficiency programs to facilitate reductions in natural gas use, both at
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electric power plants and in homes and businesses. Figure 2 shows the state’s projections for
electric sales with and without energy efficiency measures from 2019 to 2028, demonstrating
the appreciable savings in electric sales attributable to these programs.
Figure 2: Connecticut Projected Electric Sales, 2019-2028 (GWh)
Source: 60
Efficient Energy Systems Reduce the Need for New Natural Gas Infrastructure
The installation of energy efficiency measures in residential homes and in commercial
and industrial facilities in Connecticut over the past twenty years has reduced the need for 1,000
MW worth of new power plant construction (10). This achievement is especially significant given
the path-dependent process of carbon lock-in, whereby the long life of physical infrastructure
such as natural gas-burning generators, pipelines, compressor stations and storage facilities
may “lock” societies into carbon-intensive pathways that are difficult or costly to change (69).
Carbon lock-in constrains technological, economic, political, and social efforts to reduce
emissions of greenhouse gases and other harmful pollutants, and prolongs the environmental
injustices and public health impacts of the fossil fuel industry (69).
In this way, energy efficiency incentives and technologies have a key role to play in
limiting the persistence of natural gas-powered electricity generation in the state, for years to
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come. These measures are essential for achieving economy-wide emissions reductions and
eliminating natural gas use – thereby minimizing harmful exposures throughout the life cycle of
the energy resources used in Connecticut, as described in the Energy Resources section.
Energy Affordability is an Important Co-Benefit of Efficiency
Energy efficiency measures can further benefit public health in Connecticut by making
household energy expenditures more affordable. Figure 3 shows the building energy
affordability gap in Connecticut census tracts, defined as the difference between actual home
energy bills and affordable home energy bills, annually, for a specific geographic area (70). The
greatest burden of energy unaffordability occurs in Hartford, New Haven, and Waterbury, and
the statewide aggregate gap among households earning less than 60% of the state median
income totaled $444 million in 2019 (70).
Figure 3: Building Energy Affordability Gap by Census Tract in Connecticut (2020)
Source: 70
Energy efficiency makes household energy expenditures more affordable by reducing
the actual amount of energy that must be purchased in order to meet household needs. In
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addition, current electricity costs are partially driven by past years’ annual peak demands (71).
Therefore, controlling peak demand with both energy efficiency and demand response
strategies helps control future system-wide costs (71). This is an important co-benefit of energy
efficiency strategies primarily assessed with respect to the aim of reducing reliance on natural
gas energy resources.
Household Health Hazards from Energy Unaffordability
When energy spending is minimized by operating homes at unhealthy temperatures or
by shutting off critical ventilation systems, the long-term well-being of household residents is put
at risk (70). In the wintertime, living in cold homes has been linked to excess winter deaths,
chronic obstructive pulmonary disease, and respiratory tract infections, as well as increased risk
of heart attacks and strokes due to raised blood pressure (72). Heat stress can occur when
households are unable to afford or access energy to sufficiently cool their homes during
heatwaves (73). The health effects from this type of energy insecurity include increased risk of
heat strokes, hypertension, heart attack, dehydration, hyperthermia, nervous system
morbidities, acute renal failure, increased sleep disturbances, mental health conditions, and
mortality (73). Lastly, residents sometimes use emergency energy technologies such as
generators as a coping strategy to manage and respond to unmet energy needs, which can lead
to carbon monoxide poisoning if the generator is placed incorrectly in the household (73). In this
way, energy justice – the idea that equitable and affordable access to clean energy must be
incorporated into energy transition planning – is essential to public health (23).
Natural Gas Appliance Upgrades Supported by Energy Efficiency Programs in
Connecticut
Connecticut energy efficiency incentive programs (Appendix 2) cover installations for the
following appliances: air source and ground source heat pumps, HVAC systems and equipment,
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furnaces and boilers, lighting, and commercial and industrial kitchen equipment (65,74). Figure
4 shows the proportion of upgrades of each fuel type installed under the Home Energy Solutions
(HES) program (74). These data show that natural gas appliances continue to make up a
significant proportion of the upgrades supported by this program.
Figure 4: Connecticut Home Energy Solutions Upgrades by Fuel Type, 2011-2020
Source: 75
Figure 5 shows the ratio of dollars spent on HES programs that have no eligibility
requirements, compared to dollars spent on HES programs that are targeted to low-income
households – over time, and for electric upgrades versus gas upgrades. Electric HES programs
consistently have a greater ratio of investments in unlimited incentives compared to
income-restricted incentives, as compared to gas HES programs. This indicates the possibility
that energy efficiency upgrades for gas appliances are more accessible than upgrades for
electric appliances among low-income households, raising a concern that these households will
therefore be disproportionately burdened by the negative health impacts of in-home natural gas
use. The adverse health impacts of combustion pollutants from natural gas-powered water
heaters, stoves, ovens, furnaces, and other indoor heating devices range from asthma and
other respiratory effects, to cardiovascular effects, to cognitive damage, to cancer (47,48).
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Figure 5: Ratio of Dollars Spent on Unlimited vs. Income-Restricted Home Energy
Solutions Programs in Connecticut, 2006-2020
Source: 76
Recommendation 1: End all energy efficiency incentives that support new natural
gas-powered appliances
Ratepayer funds should be prohibited from supporting new natural gas appliances with
incentives such as rebates for natural gas-powered furnaces and water heaters. Although these
appliances may offer improved energy efficiency relative to older equipment, conservation and
load management planning must also align with public policy mandates to reduce greenhouse
gas emissions. While energy efficiency does advance emissions reduction goals by itself, it is
unacceptable for continued natural gas use to be supported by these programs, when efficient
electric alternatives, such as electric heat pumps, exist. In the interest of avoiding “lock-in” of
natural gas use from energy efficiency incentives and to avoid any conflicts of interest, the
Connecticut General Assembly (CGA) should review the role that natural gas utilities play in the
administration of incentive programs, in addition to reviewing other policies that perpetuate
ratepayer-funded natural gas expansion (see Recommendation 9). It will be important to
decouple energy efficiency incentives from natural gas utility interests in order to successfully
decarbonize end-use appliances in Connecticut households, and to ensure equitable access to
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clean, efficient, electric home appliances. Recommendation 8 further discusses the importance
of expanding opportunities for Connecticut residents to switch to electric home appliances.
Recommendation 2: Invest more in equitable energy efficiency programs for renters and
other vulnerable groups
In alignment with Recommendation 1, trends in HES investments among different
socioeconomic groups suggest a need to focus greater attention on expanding access to
electric appliance upgrades among households of low socioeconomic status in Connecticut’s
energy efficiency incentive programs. This is especially important for addressing health
inequities because of the health benefits of electric appliances relative to those powered by
natural gas, as well as the adverse health impacts of energy insecurity due to unaffordability.
Recommendation 11 of the GC3’s Phase 1 Report similarly suggests the need to assess
distribution of Conservation and Load Management program funds with a broader equity lens
(77).
Building owners have access to energy efficiency incentives but may have little
inclination to take advantage of them since the renters are the ones who pay the energy bill
(70). Because of this, low-income renters may be among the most vulnerable to high energy
cost burdens or adverse indoor air quality from inefficient appliances powered by natural gas
(70). As a result, these split incentives risk the widening of health inequities along
socioeconomic lines, and fail to equitably distribute the benefits of natural gas phase-out.
MaineHousing and Efficient Maine’s heat pump programs are examples of programs that
prioritize low-income households in an effort to improve energy efficiency and reduce natural
gas use in homes. The programs pay for the cost and installation heat pumps for eligible Maine
homeowners (78). Heat pumps are an electrically-powered, energy-efficient alternative to
furnaces and air conditioners that function by moving heat rather than generating heat (79).
During the heating season, heat pumps move heat from the cool outdoors into a warm house
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and during the cooling season, they move heat from a cool house into the warm outdoors (79).
Participants in the Low Income Home Energy Assistance Program in Maine are included as
eligible households, which shows how these heat pump programs go further than simple cost
assistance to address the root cause of energy affordability gaps (80). Homeownership
requirements are a major drawback to this program, leaving room for improvement in expanding
access to efficient, electric-powered home climate systems among renters.
Maine’s heat pump installment programs are also a significant example of leadership in
public policy, due to the establishment of a goal to install 100,000 heat pumps in Maine by 2025
(81). When signing the bill that created this target in 2019, Governor Mills said: “Heat pumps
reduce Maine’s dependency on fossil fuels, stabilize energy costs, and support energy efficiency
jobs which will attract young families and skilled workers to our state. By signing this legislation,
we are taking another step forward in combating climate change, embracing a clean energy
future, and diversifying Maine’s economy” (81). The explicit use of electric-powered units in this
energy efficiency program is an important feature for the goal of eliminating natural gas use, and
differs from Connecticut’s efficiency programs which include both electric-powered and natural
gas-powered energy improvements. Connecticut should explore program designs that similarly
focus on electric-powered appliances and increased support for low-income households,
including renters.
Demand Response: Key Strategies
Demand response programs represent a demand reduction strategy that aims
specifically to decrease customer demand during times of very high system demand (“peak
demand”) or emergencies (63). Many peak generating plants in service today are older, less
efficient units that produce more harmful emissions (71). Therefore, demand reduction that is
targeted to times of peak demand effectively reduces emissions and overall resource
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consumption because it avoids reliance on expensive and inefficient peaking fossil-generating
resources (10).
Time-based rates are one example of a demand response strategy, in which customers
are offered higher prices for electric power consumption at times of peak demand to incentivize
reduced consumption (82). Direct load control programs are another form of demand response
which provide the ability for power companies to cycle air conditioners, water heaters, and
electric vehicle (EV) chargers on and off during periods of peak demand in exchange for a
financial incentive on electric bills (82). Wifi thermostats and smart plugs are some of the
technologies that can enable direct load control (64).
The 2021 program year will be the second year that Connecticut’s electric and natural
gas utilities have been legislatively directed to implement demand response programs (60).
Current demand response measures in Connecticut include the Eversource
ConnectedSolutions program, which offers incentive payments for businesses that lower
electricity use in response to peak demand events either by utilizing stored energy or by
curtailing energy use altogether (83). Furthermore, between 2018 and 2021, Eversource and
United Illuminating implemented active demand response strategies for residential customers
including connected wifi thermostats and HVAC systems, window AC controls, battery storage,
EV charger control and direct communication, wifi-enabled heat pump water heaters, and peak
time rebates (60). Eversource first expanded its EV Load Management program (see
Recommendation 3 below) from Massachusetts to Connecticut in 2020, and the initiative is very
much in the research and development stage in both states (60).
Peak Generation and Environmental Justice
In Connecticut, peak demand occurs between noon and 8pm on weekdays, with the
highest peaks typically observed on hot, humid summer days (71). Figure 6 shows
Connecticut’s peak electricity demand from 2003 to 2020, on a monthly and annual basis. The
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average annual maximum peak demand of the last 5 years (2016-2020) was 3.07% less than
that of the preceding 5-year period (2011-2015) and 8.08% less than that of the 5 years prior
(2006-2010) (84). This decreasing trend, even as the state’s population has steadily increased,
suggests the effectiveness of energy demand reduction (85).
Figure 6: Connecticut Peak Electricity Demand, 2003-2020 (MWh)
Source: 84
Although overall electricity demand is higher in the summertime, natural gas is used to
power home heating as well as electricity generation during the wintertime, which increases the
overall demand for natural gas resources (10). As a result, more petroleum-powered
electricity-generating units are used to supply electric power when natural gas supply is
constrained during winter months, leading to higher costs and the production of more
combustion pollutants (86). Many natural gas power plants in Connecticut are equipped with the
capacity to run on oil as a backup fuel, for this purpose (10).
Several peak generating units (summarized in Table 3) are located in environmental
justice communities – defined as census block groups for which 30% or more of the population
consists of low income persons, and/or distressed municipalities as defined in subsection (b) of
section 32-9p; Connecticut General Statutes 22a-20a(a)(1) (87). These disproportionate
exposures to the toxic emissions associated with older, less-efficient peak generating plants
increase the risk of widening health disparities in communities characterized by socioeconomic
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vulnerability. Air quality impacts from the combustion of fossil fuels within Connecticut can be
reduced by minimizing electricity generation from older peak units as we move towards
broadscale fossil fuel retirements (10).
Table 3: Peak Demand Generators Located in Connecticut
















Killingly Lake Road (3 natural
gas/oil units)
3,409,956 20% 112 14%
Bridgeport Bridgeport Energy (2
natural gas units);
Bridgeport Harbor Station
(1 coal unit, 1 natural
gas/oil unit)
2,302,372 19% 239 31%
Hartford Capitol District Energy
Center, MIRA (8 oil units)
8,646 0% 14 1.75%
Montville Montville Power (2 oil
units)
11,630 0% 7 <1%
New Haven New Haven Harbor Station
(4 natural gas/oil units)
19,691 0% 6 <1%
Waterbury Waterbury Generation (1
natural gas/oil unit)
11,819 9% 1 <1%
Source: 10
Reducing peak demand can help improve air quality and mitigate environmental
injustices by requiring peak demand generators to run less frequently (71). Because they target
reductions in peak demand, demand response strategies are particularly effective at minimizing
generation from least-efficient generators that emit more toxic pollutants and greenhouse gases
during combustion.
Recommendation 3: Expand demand response programs to include innovative energy
storage strategies such as EV load management
The GC3 Phase 1 Report includes the recommendation to commit at least 50 MW of
demand reduction per year, including utilizing energy storage as a peak demand reduction and
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load flexibility strategy (77). As Connecticut moves toward building and vehicle electrification,
strategies can be developed to include these markets in demand reduction programs to help
mitigate their impact on peak electricity demand (10). For example, EV charging load is
expected to increase and is seen as a load with the flexibility needed to be part of a demand
response offering (10). EV load management consists of programs such as EV-specific
time-of-use rates to disincentivize charging during peak electricity usage, and managed
charging with charger control and direct communication technologies (88). While the EV Load
Management program in Massachusetts is in its early stages, we can look to other states for
successful program design features.
California is leading on EV load management, having published a Vehicle-Grid
Integration Roadmap in 2014 to develop solutions that enable EVs to provide grid services such
as direct load control and energy storage during peak demand (89). The California Public
Utilities Commission’s vote in late 2020 to approve a proposal that included the use of EVs to
power buildings during wildfire-related public safety power shut-offs demonstrates the potential
for using EV load management to promote resilience in emergency situations as well as ease
the burden on the electricity grid during normal times (90). The development of such innovative
policies in Connecticut would benefit public health by incentivizing these less-polluting forms of
transportation, and utilizing EVs as a form of energy storage to promote system resilience,
facilitate grid decarbonization, and replace natural gas-powered generation units.
II. Electricity Generation and Consumption in Connecticut
While energy efficiency and appliance upgrades can help to manage the usage of
natural gas for energy from the consumer demand side, economy-wide shifts in the balance of
energy resources away from natural gas and towards clean energy resources will require major
changes in grid-scale electricity generation and consumption. Such shifts are necessary to
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achieve needed progress in environmental justice, climate change mitigation, and overall public
health throughout the life cycle of the energy resources used in Connecticut.
The public health advantages of carbon-free electricity generation, as compared to
natural gas-powered electricity generation, were enumerated at length in the earlier section on
Energy Resources. They range from cleaner air to more resilient power supply chains, whereas
natural gas use specifically increases the risks of toxic exposures via water and air pollution,
methane leaks that contribute to climate change, and economic loss due to stranded assets.
Furthermore, the expansion of carbon-free electricity generation will be necessary to meet
increasing demand for electricity to replace fossil fuel energy in other sectors such as
transportation and buildings (91). This section will cover sources of electricity generation and
consumption within the state, including environmental justice concerns and future procurements
Accounting for Energy Use Emissions
As described in the introduction, U.S. Energy Information Administration (EIA) data
shows that natural gas and nuclear power together fueled almost 95% of Connecticut's
utility-scale electricity net generation in 2019, with natural gas accounting for more than half of
the state’s net generation (14). Figure 7 shows the significant increase in the amount of natural
gas delivered to electric power plants in Connecticut over the past 20 years. Renewable
resources at both utility- and small-scale facilities provided only about 5% of Connecticut’s
electricity net generation in 2019 (14).
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Figure 7: Natural Gas Delivered to Electric Power Plants in CT by Year, 1997-2019
Source: 92
On the other hand, the 2020 IRP reports that through direct investment in the form of
long-term contracts, Connecticut ratepayers are currently supporting grid-scale, zero-emission
renewables and zero-carbon nuclear resources equivalent to nearly 65 percent of the electricity
consumed by customers of the state’s two electric distribution companies (10). By 2025, that
percentage is expected to increase to 91 percent, as new offshore wind and grid-scale solar
projects that have been contracted but not yet constructed are scheduled to come online (10).
The policies that guide these procurements include Connecticut’s Renewable Portfolio
Standards, the CO2 Budget Trading Program established via the state’s participation in the
Regional Greenhouse Gas Initiative (RGGI), and the emissions reductions targets codified by
Public Act No. 08-98 and Public Act No. 18-82 (7,93,94,95).
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Figure 8: Generation-Based Accounting vs. Consumption-Based Accounting
for Electric Energy Sources in Connecticut
Sources: 10,96
The differences in these assessments of Connecticut’s energy resource profile,
summarized in Figure 8, can be attributed to differences in accounting methods for energy and
emissions. The IRP utilizes a simplified consumption-based emissions accounting method,
including the renewable energy generated in other states that is utilized in Connecticut, to
assess compliance with emissions reduction targets (10). The EIA data, on the other hand,
considers all energy generation in Connecticut, including fossil-fuel powered generation that is
exported to customers in other states. Neither of these approaches includes consideration of all
emissions associated with the full life cycle of the energy resources used, from production to
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transport to combustion to waste disposal. Therefore, these approaches also do not provide
policy makers with the information needed to fully consider the environmental injustices and
adverse health impacts borne by communities exposed to harmful pollutants emitted earlier in
the life cycle.
In a memo to the Rhode Island Department of Environmental Management Office of Air
Resources, the executive director of Northeast States for Coordinated Air Use Management
explains the strengths and drawbacks of the generation-based and consumption-based
greenhouse gas accounting methods (97). In summary, a consumption-based approach is
generally more informative for the purposes of state-level policymaking because most policies
that influence the type, location, and scale of generation are implemented at the federal or
regional level (97). However, a consumption-based approach may fail to count GHG increases
within the state associated with electricity generation for out-of-state sale, as is the case in
Connecticut (10,97). In fact, the State of Connecticut maintains thousands more MW of
generation capacity than needed to serve its customers (10). Generation-based approaches, on
the other hand, are generally more straightforward to carry out but do not fully capture electricity
imports or in-state energy efficiency program achievements (97).
Environmental Justice and Emissions Accounting
Different emissions accounting methods have significant implications for public health.
For example, Connecticut now hosts a disproportionate share of the region’s fossil fuel powered
generation, despite a decreasing proportion of that power being utilized by the state’s own
consumers (10). Only 73% of the electricity generated in the state is consumed in the state (10).
Furthermore, this generation-consumption gap may grow if different approaches to emissions
accounting or different policies regarding the siting of fossil fuel generating units are not adopted
in Connecticut. Since 2017, an in-state cap on carbon emissions from power plants that
Massachusetts applies within its borders has contributed to making Connecticut a comparably
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lower-cost location for operating new and existing fossil-fueled generation (10). This raises
concerns about the cumulative air quality impacts of such facilities in Connecticut and the
consequent risks of environmental injustices not only among vulnerable communities within the
state, but also in Connecticut relative to other New England states that benefit from the energy
supply without having to contend with associated environmental harms (10).
An emissions reduction strategy that focuses solely on a consumption-based
methodology does not account for these health and environmental impacts if increasing
proportions of fossil energy are simply exported rather than retired. A continuing cause for
attention to this issue is the planned Killingly natural gas power plant, which would add an
additional 650 MW of capacity to Connecticut’s generation infrastructure in 2022 (10).
Additionally, NRG Energy recently planned to replace two turbines on a Middletown natural
gas-fired power plant, although that plan was set back when it failed to secure funding in a
regional energy auction (98). These projects are unnecessary for meeting the state’s electricity
needs and would go directly against the goal of rapid natural gas phase-out (10).
Environmental Justice and Natural Gas Consumption for Electricity Generation
There are 54 large fossil fuel-powered generating units operating in Connecticut,
comprising 6,937 MW of aggregate capacity (10). 23 of these units are located in environmental
justice communities – defined as census block groups for which 30% or more of the population
consists of low income persons, and/or distressed municipalities as defined in subsection (b) of
section 32-9p; Connecticut General Statutes 22a-20a(a)(1) (87) – some of which also host
waste-to-energy facilities that produce significant quantities of air pollution as well (10). Figure 9
shows the spatial distribution of socioeconomic characteristics by census block group, and
power plants located in Connecticut. The location of electricity generating units relative to
communities of color, communities of low household income, and communities with low rates of
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homeownership is an important environmental justice consideration – especially among plants
powered by fossil fuels and biomass, which have the greatest impact on local air quality.
Figure 9: Socioeconomic Characteristics of Census Block
Group and Power Plant Locations in Connecticut
Figure 9a: Proportion Non-White Population
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Figure 9b: Proportion of Households with Incomes Below Poverty Level
Figure 9c: Proportion Renter-Occupied Housing Units
Sources: 99,100,101,102
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Table 4 describes the risks of environmental injustices related to the location of power
plants in Connecticut. This analysis identifies the state’s twelve major baseload combined cycle
electricity production units, which are those generating units that are designed to run constantly
and are powered primarily by pipeline natural gas, with diesel oil in onsite storage as a back-up
fuel (10). In 2019, these twelve units produced 98% of the total amount of power, 96% of the
total CO2 emissions, and 67% of the total NOX emissions generated from large fossil-fueled
power plants in Connecticut (10). Six of these twelve plants are located in environmental justice
communities, defined in this case as census block groups for which 30% or more of the
population consists of low income persons, and/or distressed municipalities as defined in
subsection (b) of section 32-9p; Connecticut General Statutes 22a-20a(a)(1) (87). This is a
concern due to the disproportionate burden of health impacts from combustion pollutants in
communities with low household income and other socioeconomic vulnerabilities.









% of Total CO2
emitted
CPV Towantic Unit 1 Pipeline Natural Gas
(PNG)/Diesel Oil
2,525,074 15% 1,002,134 12%
Milford Power Unit 1 PNG/Diesel Oil 1,936,384 11% 805,288 10%
Milford Power Unit 2 PNG/Diesel Oil 1,870,688 11% 761,206 9%
CPV Towantic Unit 2 PNG/Diesel Oil 1,439,558 8% 569,207 7%
Lake Road Unit 2* PNG/Diesel Oil 1,185,656 7% 775,964 10%
Lake Road Unit 1* PNG/Diesel Oil 1,176,089 7% 803,379 10%
Kleen Unit 1 PNG/Diesel Oil 1,151,759 7% 481,846 6%
Bridgeport Energy 2* PNG 1,139,273 7% 504,831 6%
Bridgeport Energy 1* PNG 1,109,638 7% 514,472 6%
Lake Road Unit 3* PNG/Diesel Oil 1,048,211 6% 723,826 9%
Kleen Unit 2 PNG/Diesel Oil 1,026,879 6% 432,886 5%
Bridgeport Harbor 5 PNG/Diesel Oil 875,086 5% 338,463 4%
*denotes location in an environmental justice community
Source: 10
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Recommendation 4: Prioritize environmental justice in accounting for emissions
reductions to meet state targets
The life-cycle risks of natural gas cannot be ignored even if they are not directly affecting
communities in Connecticut. A life cycle analysis is the only approach that will enable
policymakers to fully account for the emissions and risks of natural gas and other energy
resources utilized for power generation in the state. In addition, generation-based accounting
methods for energy and emissions are critical for addressing environmental justice concerns
about natural gas-fueled electric power generation that occurs in Connecticut communities.
These methods should be utilized alongside current consumption-based accounting approaches
in order to meet the need for integration between public health and energy policy to address
environmental injustices, as well as the need to respond decisively to the climate crisis through
GHG emissions reductions. The state’s emissions reduction targets must encompass the
elimination of all natural gas use in the state, not just in natural gas-fueled electricity that is
supplied to Connecticut residents.
Massachusetts has gone further than Connecticut in mandating an aggressive decline in
the cap on the CO2 allowance base budget over the next 30 years under its RGGI allowance
trading program. The states’ CO2 allowances determine the amount of emissions from electricity
generation that will be permitted during a given year. Massachusetts has set a declining limit on
aggregate CO2 emissions from 9.15 million metric tons of CO2 in 2018 down to 1.8 million in
2050 – an average reduction of approximately 0.23 million metric tons per year (103). Current
allocations for the CO2 base budget in Connecticut extend only until 2030, with a planned
decline from 5.06 million metric tons of CO2 allowed in 2020 down to 3.68 million in 2030 – an
average reduction of 0.14 million metric tons per year (94). Connecticut should establish yearly
allowance caps that align with statewide emissions reductions targets, and support the goal of
zero-carbon electricity generation by 2040. This is one policy area where generation-based
emissions accounting can be integrated with emissions reduction targets.
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III. Transmission and Procurement in New England
In the previous section, some concerns were raised about the drawbacks of applying
only a consumption-based approach to emissions accounting when evaluating Connecticut’s
energy resources and electricity use. The alternative generation-based and full life cycle
approaches each have their advantages and disadvantages in terms of developing actionable
policy goals, addressing environmental injustices, and promoting comprehensive emissions
reductions. For achieving shifts in the state’s electricity capacity and energy resource
procurement in alignment with environmental sustainability and public health, it is critical to
include a discussion of the regional governance structure that largely determines the answers to
questions of electricity supply and demand in Connecticut, and in the region of New England
more broadly.
Regional Governance: ISO-New England
Connecticut deregulated its electricity sector and began relying primarily on wholesale
energy markets in 1998, when it directed electric distribution companies to divest their
generation assets with Public Act 98-28 (10). As a result, ISO-New England is responsible for
operating the network of power plants and transmission lines that supply electricity to
Connecticut along with the rest of the states in the region – Rhode Island, Massachusetts,
Vermont, New Hampshire, and Maine (104). As an Independent System Operator (ISO),
ISO-NE is a federally regulated entity established to coordinate regional transmission in a
non-discriminatory manner and ensure the safety and reliability of the electric system (105).
Regional Transmission Organizations (RTOs) serve a similar function in other parts of the
country (104). Altogether, two-thirds of the nation’s electricity load is served in RTO/ISO regions
(104).
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ISO-NE administers auctions for the sale of capacity to be supplied to the regional grid
(104). Under the Federal Power Act (FPA), the Federal Energy Regulatory Commission (FERC)
regulates the transmission of electric energy in interstate commerce and approves the rules
established by ISO-NE (104). The key aim of deregulation was to achieve lower-cost electricity
through market competition (10). The policy and governance structure of ISO-NE are inhibiting
the achievement of this fundamental purpose by preventing cost-effective clean energy
procurement.
There are several policies that determine the energy mix that is procured at the regional
level and distributed to the states in New England. The Forward Capacity Auction (FCA) is the
annual, descending clock auction administered by ISO-NE, in which supply resources compete
to obtain Capacity Supply Obligations (CSOs)—the responsibility to provide electric energy
during the relevant commitment period if called upon to do so (10). Figure 10
shows that a growing proportion of generation on the ISO-NE grid has been powered by
natural gas over the past 20 years.
Figure 10: ISO-NE Total Generation by Source, 2000-2020
Source: 106
Suppliers with the lowest-priced offers clear the FCA and receive capacity payments
based on the auction clearing price (107). The cost of the capacity purchased through the
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auction is paid by load-serving entities (LSEs) in proportion to each LSE’s load-share of the
region’s total capacity requirements (107). Figure 11 shows the breakdown of these payment
obligations by state.
Figure 11: Breakdown of the 2020-2021 Forward Capacity
Auction Supply Payments by State
Source: 108
Energy Resource Mix Supplied to the Regional Electricity Grid
According to guidelines set by FERC, the Forward Capacity Auction focuses exclusively
on selecting “least-cost” resources, regardless of fuel diversity, technology, or emissions
characteristics (10). FERC’s position is that all electrons are the same regardless of where the
generation is coming from and should be valued the same (10). This policy has had the effect of
preventing states from exercising their authority to choose their preferred sources of generation
according to emissions reduction goals.
All six New England states have adopted economy-wide GHG reduction targets of at
least 80% by 2050 (109). Furthermore, the New England states are unified in advocating for
greater regional coordination toward clean energy goals, including the realignment of regional
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markets for clean electricity and emissions reductions (110). Despite this, ISO-NE’s policies and
market structure favor natural gas generation in theory and in practice. Figure 12 shows the
amount of capacity that is forecasted to be met by natural gas-powered generation in ISO-NE’s
2020-2029 Forecast Report of Capacity, Energy, Loads and Transmission (111). Notably, there
is no significant downward trend in the purchase of natural gas-powered capacity in the region
over the next ten years.
Figure 12: ISO-NE Forecasted Capacity Supply Obligations
Met By Natural Gas, 2019-2030
Source: 111
As described in the previous section, a consumption-based energy accounting method
reveals that the State of Connecticut has successfully procured a significant proportion of its
future electricity supply from clean generation resources (10). The state can procure these
resources outside of the Forward Capacity Market (FCM) through state jurisdictional markets
and mechanisms such as competitive Requests for Proposals for long-term power purchase
agreements (10). Power plants contracted by ISO-NE’s Capacity Supply Obligations won’t turn
on without demand from consumers who are already being supplied with clean electricity
procured by state contracts outside of the FCM.
The first concern here is that without a market structure that allows these clean energy
resources to obtain Capacity Supply Obligations in regional FCAs, states (and their ratepayers)
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must pay both for those resources and for FCM-selected capacity, because the states are still
responsible to pay for regional procurement commitments in proportion to their share of the
region’s total capacity requirements (10). Secondly, 1,300 MW of fossil fuel-powered generating
units that have been constructed in Connecticut since 1998 were funded exclusively through the
ISO-NE regional tariffs to meet resource adequacy requirements for the entire region (10). An
additional 650 MW have cleared the market but have not yet been constructed (10). ISO-NE is
using its authority to perpetuate natural gas-fueled electricity generation in the region, against
the emissions reduction and clean energy goals of the states that it serves. While hindering the
elimination of natural gas use, these policies also endanger public health and exacerbate
environmental injustices.
Connecticut’s emissions reduction goals depend on being able to procure grid-scale
renewable energy to meet growing electricity needs. For reasons described in the Demand
Reduction section, it is a critical public health concern to have an energy supply in Connecticut
that is affordable as well as clean. Approximately 90 percent of Connecticut’s projected electric
distribution company load in 2025 is now under contract to nuclear and zero carbon renewable
resources, many of which were not procured through the FCM – but the state continues to be
assessed 100 percent of its load share of the ISO-NE market costs. The regional wholesale
electricity market, as presently designed and implemented by ISO-NE, increases regional
reliance on natural gas (10). As a result, Connecticut ratepayers are exposed to greater risk and
duplicative costs (10).
Recommendation 5: Redesign regional wholesale electricity markets to enable grid-scale
procurement of clean energy resources
The design of the FCM inherently favors resources like natural gas generation, with low
fixed costs and high variable costs (10). This hinders the ability of zero carbon renewable
resources to fairly compete with fossil energy, and for states in the region to cost-effectively
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meet emissions reductions goals (10). The fixed costs of power generation are essentially
capital costs and land, whereas variable costs refer to the costs that change as the amount of
electricity is generated (112,113). Among other reasons, fossil resources that have low fixed
cost and high variable cost can afford to sell their capacity at lower prices on the market relative
to zero carbon resources. Many generating units selected on the FCM will not end up needing
to run at full capacity, thus incurring fewer variable costs and giving fossil energy a competitive
advantage over renewable resources that have higher fixed costs, but utilize feedstocks
(variable costs) that are essentially free.
Wholesale markets need to be redesigned to allow fair competition of zero carbon
renewable resources and ensure that whatever fossil-fueled power generation remains
operating in Connecticut (and all of New England) is the minimum needed to maintain reliability
on the state’s and the region’s path to decarbonization (10). These changes will allow New
England states to effectively eliminate consumption and generation of natural gas-fueled electric
power, and to take advantage of the benefits of clean energy. This recommendation aligns with
the vision statement of the New England States Committee on Electricity and with strategies
described in the 2020 IRP (10,110).
Recommendation 6: Prohibit siting of new fossil fuel electric power plants, including
natural gas electric power plants, in Connecticut
The emissions reduction targets mandated by existing public policies should lead future
energy procurements and siting decisions for transmission and generation infrastructure to take
into account reductions in emissions from energy consumed (the current policy) as well as
energy generated in Connecticut (see Recommendation 4). Current policies mandate emissions
accounting only for electricity supplied to, not generated in, the state. According to the 2020 IRP,
“Connecticut must fully align its energy and environmental policies, by incorporating eligibility
criteria in procurements that reflect a consistent and appropriate balance of price, environmental
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quality and natural resource values, and providing transparent, predictable and efficient
permitting and siting processes for renewable energy resources” (10). If this policy is to be
brought into alignment with the need for more holistic emissions accounting, then the electricity
generated in Connecticut, not just the electricity consumed by Connecticut residents, must be
produced without fossil fuel resource use.
Furthermore, this recommendation aligns the target of zero-carbon electricity by 2040
proposed in Senate Bill No. 882 in response to the findings of the 2020 IRP. While this bill
currently only limits emissions from electricity supplied to customers in the state, public
testimony during the committee hearing on S.B. 882 on March 4, 2021 emphasized the need to
address electricity generation as well as supply in the bill, which aligns with Recommendations
4 and 6. These include testimonies from Samantha Dynowski of the Sierra Club, Leticia Colon
de Mejias of Green Eco Warriors, Chris Birch of Wilton, CT, Lori Brown of CT League of
Conservation Voters, Louis Rosado Burch of Citizens Campaign for the Environment, Laura
Cahn of the New Haven Environmental Advisory Council, Kathleen Fay of the Neighborhood
Housing Services of New Haven, Chloe Johnson of the Sunrise Movement, Chris Phelps of
Environment Connecticut, and Charles Rothenberger of Save the Sound (114).
In addition to driving greater ambition on climate change mitigation by accounting for
emissions from electricity generated in the state, Connecticut should align electricity sector
decarbonization goals with the targets set by the Biden administration in infrastructure proposals
within The American Jobs Plan (12,13). This would require a commitment to generate all
electricity from zero carbon fuels by 2035. A 2035 target would further reinforce the need to
prohibit siting of new fossil fuel (including natural gas) electric power plants in Connecticut.
Senate Bill No. 718 proposes a moratorium on the construction of new fossil fuel plants
in the state and has been referred to the Committee on Energy and Technology for the
legislative session (115). Additionally, House Bill No. 6551 proposes an amendment that would
enable disapproval of facility and permit applications due to concerns about adverse
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environmental or public health effects in environmental justice communities (116). Both of these
proposed pieces of legislation align with Recommendation 6.
The New York Department of Environmental Conservation (DEC) is leading on efforts to
align energy and environmental policies, having denied approvals for a new natural gas pipeline
that was approved by FERC (117). The Department’s decision was based primarily on water
quality and wetlands impacts such as the release of pollutants during construction (117).. In
addition, DEC cited the indirect impact of greenhouse gas emissions on water and coastal
resources due to climate change (117). This is an important decision that shows how climate
change, clean energy policies, and the transition away from natural gas and other fossil fuels
must be factored into all regulatory assessments.
IV. Cross-Cutting Recommendations
Electric Power Consumption and Electrification of Energy End Uses
Eliminating demand for natural gas in Connecticut is not as simple as focusing all
regulatory and policy-making efforts on electrification of energy end uses. In the 2020 IRP,
Connecticut’s Department of Energy and Environmental Protection tested five scenarios which
use different resource portfolios to meet state and regional emissions targets by 2040 (10).
Each of the five scenarios was evaluated against two different forecasts of electricity
consumption trends: one, the “base case,” primarily relies on the 2019 Capacity, Energy, Loads
and Transmission (CELT) Forecast from ISO-New England; the other, the “electrification case,”
models a tripling of the deployment of electric vehicles and building heating technology by 2040
(10). Notably, the electrification load scenarios led to fewer retirements of existing fossil electric
power facilities (mostly natural gas) (10).
Decarbonization of the building and transportation sectors via electrification will result in
increasing demand for electricity to replace end uses such as automobiles and furnaces that
currently directly use fossil fuels. This increase in demand must be met by greater grid-scale
49
electric generation capacity, thus potentially slowing the retirement of existing fossil fuel
electricity-generating units in the absence of compensatory policies. Additionally, the
electrification scenarios incorporated larger quantities of intermittently-supplied solar and wind
energy, relative to the base scenarios, requiring dispatchable reserves such as natural gas to be
retained for use during periods of low renewable generation or especially high demand (10). As
batteries and other forms of storage become more economic, they will be able replace fossil
resources as dispatchable reserves, and drive further retirements of natural gas facilities (10).
Recommendation 7: Coordinate end-use electrification, energy efficiency, and grid
decarbonization
This analysis reinforces the critical importance of establishing coordination between
demand reduction (i.e. demand response and energy efficiency) programs, economy-wide
electrification, and elimination of natural gas use in electric power generation in Connecticut.
Electrification must be pursued for its public health and environmental benefits, but without such
coordination, the state runs the risk of increased reliance on natural gas-powered generation in
the interim, along with the exacerbation of environmental injustices that occur throughout its life
cycle. Energy efficiency programs serve the dual role of reducing the amount of electricity
generation that needs to be replaced by clean energy sources as natural gas use is phased out,
and providing a ratepayer-funded avenue for equitable end-use electrification per
Recommendation 1. Additionally, grid decarbonization and energy storage, per
Recommendation 3, go hand in hand. As more intermittent renewable resources are used to
generate grid-scale electricity, innovative energy storage programs that utilize EVs and other
batteries are a critical component of maintaining reliable, dispatchable electricity supply.
Innovative governing strategies and lifecycle analyses should be implemented in
Connecticut to achieve this goal. For example, the State of Vermont has integrated its
patchwork of energy efficiency programs into a statewide “energy efficiency utility,” Efficiency
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Vermont, which reduces administrative and program hurdles and helps to assure equitable
distribution of services and benefits across the state (118). This centralized structure may be a
useful model to solve Connecticut’s needs for evaluating the consistency of the state’s
programs, including efficiency and electrification measures, with emissions reductions targets. A
similar aim is achieved by section 7 of New York Senate Bill 6599 which requires state agencies
to consider whether all policy decisions are consistent with the attainment of the statewide
greenhouse gas emissions limits (119). Recommendation 6 of the GC3’s Phase 1 Report also
emphasizes strengthening the alignment between state decision-making across sectors and
emissions-reduction goals (77).
Energy Justice in Electrification of End Uses
In addition to their grid-scale implications for electricity demand, energy affordability, and
consequent air quality, appliances in homes and businesses can affect Connecticut residents’
health in ways that are directly related to their fuel source. Specifically, the adverse health
impacts of combustion pollutants from natural gas-powered water heaters, stoves, ovens,
furnaces, and other indoor heating devices range from asthma and other respiratory effects, to
cardiovascular effects, to cognitive damage, to cancer (47,48). Health effects from natural gas
combustion pollutants were discussed in greater detail in the Energy Resources section.
Of the in-home energy end uses described in the previous paragraph, the one with the
best available household-level data is home heating. In 2018, 36.1% of households in
Connecticut used natural gas for home heating, 39.8% used fuel oil, and 16.9% used electricity
(14). Figures 13, 14, and 15 show the results of univariate linear regression models to establish
the relationship between the proportion of households using each of these energy resources per
census block group, and the proportion of households of low socioeconomic status in the same
unit area – represented by homeownership, poverty, and race/ethnicity variables. More detailed
results of these analyses can be found in Appendix 4.
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Figure 13: Homeownership Status and Home Heating Energy Source in
Connecticut, by Census Tract (2019)
Figure 13a: Home Ownership Status and Utility Gas Heating Use, by
Census Block Group in Connecticut (2019)
Figure 13b: Home Ownership Status and Electric Heating Use, by
Census Block Group in Connecticut (2019)
Figure 13c: Home Ownership Status and Oil Heating Use, by
Census Block Group in Connecticut (2019)
Sources: 99,120
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Figure 14: Proportion Nonwhite Population and Home Heating Energy Sources
in Connecticut, by Census Block Group (2019)
Figure 14a: Proportion Non-White Population and Household Utility Gas
Heating Use, by Census Block Group in Connecticut (2019)
Figure 14b: Proportion Non-White Population and Household Electric
Heating Use, by Census Block Group in Connecticut (2019)
Figure 14c: Proportion Non-White Population and
Household Oil Heating Use, by Census Block Group
Sources: 100,120
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Figure 15: Proportion of Households Below Poverty Level and Home Heating Energy
Sources in Connecticut, by Census Block Group (2019)
Figure 15a: Proportion of Households Below Poverty Level and Utility
Gas Heating Use, by Census Block Group in Connecticut (2019)
Figure 15b: Proportion of Households Below Poverty Level and Electric
Heating Use, by Census Block Group in Connecticut (2019)
Figure 15c: Proportion of Households Below Poverty
Level and Oil Heating Use, by Census Block Group in
Connecticut (2019)
Sources: 101,120
From these results, it would appear that, whether by the influence of the efforts of the
Energy Efficiency Fund to provide home energy improvements in an equitable manner, or by the
influence of some third variable, the state’s socioeconomically underprivileged populations are
disproportionately not living in households heated by oil. However, there is a strong relationship
between low socioeconomic status and gas-powered heating, across all three socioeconomic
variables considered. These trends suggest a need to focus attention on expanding access to
electric appliance upgrades among households of low socioeconomic status, given the health
benefits of these appliances relative to those powered by natural gas, and the imperative of
statewide natural gas reductions.
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Recommendation 8: Create a suite of equitable fuel-switching programs to promote
electrification of energy end uses
In alignment with Recommendations 1 and 7, fossil fuel-powered appliances in homes
and businesses in Connecticut should be replaced with efficient electric appliances as quickly as
possible, and in coordination with decarbonization of the electricity grid. Designated
fuel-switching programs are needed in addition to energy efficiency incentives because even
efficient appliances powered by natural gas and other fossil fuels must be replaced by electric
alternatives to achieve decarbonization in Connecticut. Furthermore, reducing the amount of
natural gas used directly in Connecticut households provides many public health and economic
benefits.
Water heaters and home heating devices such as furnaces are responsible for the
majority of gas use in households, and thus, emit a larger proportion of combustion pollutants
than gas kitchen appliances (43). However, kitchen appliance emissions have a more significant
effect on indoor air quality, as heating appliances are vented outdoors and those emissions are
generally considered to be outside the building envelope (43). Notably, residential kitchen
appliances are not included in any energy efficiency improvement programs offered by
Connecticut utilities or public entities. There is also not any publicly available data on the
proportion of households that use gas ranges or electric ranges.
Creating a ratepayer-supported program to fund fuel-switching incentives will allow the
inclusion of residential cookstove replacements, which are not a part of current energy efficiency
programs – thus enabling the amplification of the health benefits of electric cooking appliances
relative to gas-fueled appliances, and further reductions of natural gas use in the home. The
collection of data on cooking appliances and household characteristics will help
decision-makers and advocates better understand the risk of socioeconomic disparities in health
outcomes associated with indoor air pollution from natural gas-powered appliances in
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Connecticut. Cities and utilities in California are leading on kitchen electrification incentive
programs (121).
Although DEEP acknowledges in the 2021 Plan Update to the 2019-2021 Conservation
and Load Management Plan that “fuel switching at scale remains crucial to achieve the state’s
greenhouse gas emission reduction targets to address climate change,” The Plan also states
that DEEP “is not endorsing the use of conservation and load management dollars for fuel
switching” (60). This is an area where policy change is needed, as energy efficiency programs
are not sufficient to drive electrification of energy end uses in Connecticut.
Recommendation 9: Review and replace policies that perpetuate ratepayer-funded
natural gas expansion
Recommendation 1 describes the need to review the role that natural gas utilities play in
the administration of energy efficiency incentive programs. Additionally, Recommendation 8
describes the need for a shift in DEEP’s policy position towards the use of ratepayer funds to
support fuel switching programs. Along the same lines, another important step for the CGA and
regulatory agencies will be to take a comprehensive look at other policies that perpetuate
reliance on natural gas through ratepayer funding. For example, Section 16-19ww in Chapter
277 of the Connecticut General Statutes describes the use of a rate mechanism by which gas
companies can recover investments in natural gas infrastructure from ratepayer charges (122).
Policies such as this one must be eliminated in order to achieve the public health and economic
benefits of a zero carbon energy system.
Recommendation 10: Establish a sunset date for natural gas in new construction
In other states, various measures have been taken to ensure the accountability of
ratepayer-funded programs and other municipal investments to promote the services that best
support the health and sustainability of their communities by reducing natural gas use. Many
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cities across the country have taken the step of setting a “sunset date” for natural gas hookups
in new buildings. For example, in New York City, this mandate is planned to go into effect by at
least 2030 (123). In alignment with the recommendation made in the Report of GC3 Progress
on Mitigation Strategies Working Group, chapter on Buildings, Connecticut should also take the
step of establishing a mandated phase-out date for natural gas hookups in new construction
(124).
In alignment with this goal, the New York State Energy Research and Development
Authority (NYSERDA) has established the RetrofitNY initiative – a program of cost-effective
net-zero retrofits to electrify the state’s building stock, with the specific aim of bringing a large
number of affordable housing units to or near net-zero energy use by 2025 (125). A change
proposed to the Massachusetts State Building Code in 2020 provides another key example of
policy that can facilitate natural gas phase-out. This proposal seeks to implement a net zero
stretch code that offers an alternative compliance path in new construction that heavily favors
the use of high efficiency, all-electric systems (126). The state of Connecticut should evaluate
opportunities for increased ambition in plans for achieving zero carbon energy in all sectors in
order to eliminate natural gas use as quickly as possible.
CONCLUSION
Public policy is a critical tool for achieving the elimination of natural gas use and the
public health benefits of clean energy in Connecticut. The following recommendations are based
on data trends, policy comparisons, and principles of equity and justice: 1) End all energy
efficiency incentives that support new natural gas-powered appliances; 2) Invest more in
equitable energy efficiency programs for renters and other vulnerable groups; 3) Expand
demand response programs to include innovative energy storage strategies such as EV load
management; 4) Prioritize environmental justice in accounting for emissions reductions to meet
state targets; 5) Redesign regional wholesale electricity markets to enable grid-scale
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procurement of clean energy resources; 6) Prohibit siting of new fossil fuel electric power plants,
including natural gas electric power plants, in Connecticut; 7) Coordinate end-use electrification,
energy efficiency, and grid decarbonization; 8) Create a suite of equitable fuel-switching
programs to promote electrification of energy end uses; 9) Review and replace policies that
perpetuate ratepayer-funded natural gas expansion; and 10) Establish a sunset date for natural
gas in new construction.
One major limitation of this analysis is the lack of community participation. In all policies
and programs that affect the well-being of the public, the processes of planning, implementation
and evaluation must incorporate meaningful consideration of community values, perspectives,
and viewpoints – especially of communities that experience disparities in access to health,
institutional power, or other resources. This is a key principle of environmental justice. Although
equity considerations and public health research are factored in throughout this paper, the
practice of equitable policy planning is not complete without the direct participation of the public.
The policy recommendations stated in this paper were not developed with any such
participation.
Connecticut can lead the nation in promoting a just and ambitious approach to energy
transition. Our neighbors in the New England region are aligned with the goal of emissions
reduction and clean energy development. By taking decisive steps to eliminate natural gas use
and implement equitable energy policies, the state of Connecticut can build a healthier and
more sustainable future for the residents of this state, this region, and communities around the
world that are vulnerable to climate change.
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APPENDIX 1: List of Acronyms and Abbreviations
AC Air Conditioning
APHA American Public Health Association
Bcm Billion Cubic Meters (of natural gas)
Bcf Billion Cubic Feet (of natural gas)
BTEX Benzene, Toluene, Ethylbenzene, and Xylene
Btu, MMBtu British thermal units, million British thermal units
CELT ISO-New England Capacity, Energy, Loads and Transmission Forecast
cf, MMcf Cubic feet, million cubic feet
CGA Connecticut General Assembly
CO Carbon Monoxide
CO2 Carbon Dioxide
CSO Capacity Supply Obligation
DAPL Dakota Access Pipeline
DEC New York Department of Environment Conservation
DEEP Connecticut Department of Energy and Environmental Protection
DG Distributed Generation
EIA U.S. Energy Information Administration
EPA U.S. Environmental Protection Agency
EV Electric Vehicle(s)
FCA ISO-New England Forward Capacity Auction
FERC Federal Energy Regulatory Commission
FPA Federal Power Act




GWP Global Warming Potential
HES Connecticut’s Home Energy Solutions program
HVAC Heating, Ventilation, and Air Conditioning
IEA International Energy Agency
IPCC Intergovernmental Panel on Climate Change
IRP Connecticut Department of Energy and Environmental Protection 2020 Draft
Integrated Resources Plan
68





NAACP National Association for the Advancement of Colored People
NESCOE New England States Committee on Electricity
NO2 Nitrogen Dioxide
NOX Oxides of Nitrogen
NYSERDA New York State Energy Research and Development Authority
PAHs Polycyclic Aromatic Hydrocarbons
PNG Pipeline Natural Gas
PURA Connecticut Public Utilities Regulatory Authority
PV Photovoltaic
RCSA Regulations of Connecticut State Agencies
RGGI Regional Greenhouse Gas Initiative
RTO Regional transmission Organizations
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APPENDIX 2: Glossary of Connecticut Energy Policies and Programs
Emissions Reduction Targets
● Public Act No. 08-98: Global Warming Solutions Act – requires the state to reduce its
GHG emissions to (1) at least 10% below 1990 levels by January 1, 2020 and (2) at
least 80% below 2001 levels by January 1, 2050 (link)
● Public Act No. 18-82: Act Concerning Climate Change Planning and Resiliency –
requires the state to reduce GHG emissions to a level that is at least 45% below 2001’s
emissions level by January 1, 2030, in addition to the mandated targets established by
PA No. 08-98. (link)
● Governor Lamont Executive Order 3 expanded the GC3 and reaffirmed emissions
reduction goals set by previous administration (link)
● Regional Greenhouse Gas Initiative: overall cap reduction of 30 percent between 2020
and 2030 (link)
Demand Reduction
● 2019-2021 Conservation and Load Management Plan (C&LM Plan) – an energy
efficiency and demand management investment plan that is funded by sources including
customer contributions, the Regional Greenhouse Gas Initiative (RGGI) and the
proceeds from C&LM savings sold into the ISO New England Forward Capacity Market.
(link)
● Revenue from the Combined Public Benefits Charge on electric bills is invested in
programs such as the Home Energy Solutions Program (link)
● Connecticut General Statutes § 29-252: State Building Code – establishes a purpose to
promote and ensure that buildings and structures are designed and constructed in such
a manner as to conserve energy, facilitate the use of renewable energy resources, and
support electric vehicle charging  (link)
● Public Act No. 15-107: An Act Concerning Affordable and Reliable Energy – includes
demand response measures in DEEP procurement authority (link)
● Home Energy Solutions Program provides provides audits and efficiency services for
residential customers, with additional services for income-eligible customers (link)
● Energize CT Business Energy Solutions - rebates for energy-efficient boilers, furnaces,
heat pumps, water heaters, lighting, HVAC, clothes washers; (link1, link2, link3)
● HES Payment Plan (Micro) Loan (link)
● Energy Efficiency Loans - financing for eligible energy-efficient upgrades through the
Home Energy Solutions Program (link)
● Groton Utilities - Residential, Commercial & Industrial Energy Efficiency Rebate
Programs for lighting, heat pumps, water heaters, air conditioners, building insulation,
etc (link1, link2)
● Norwich Public Utilities - Commercial and Residential Energy Efficiency Rebate
Programs (Gas and Electric) for water heaters, heat pumps, air conditioners, furnaces,
and boilers (link1, link2)
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● Small Business Energy Advantage Loan Program provides low interest financing
(rebates and loans) for small commercial and industrial customers to make energy
improvements (link)
● Residential Rebate Program for electric and gas boilers, furnaces, and heat pumps
(link1, link2)
● Low Interest Energy Efficiency Loan Program provides low interest loans for commercial
and industrial customers to invest in energy efficiency improvements (electric and gas)
(link)
● Residential New Construction Program is designed to encourage the construction of
energy efficient homes (electricity and gas) (link1, link2)
● Commercial and Industrial Kitchen Equipment Rebate Program for gas and electric
cooking equipment (link)
● Multifamily Initiative provides incentives and financing for energy efficiency upgrades to
multi-family residential property owners (link)
● GreenerGov CT: standards and goals for energy efficiency in state government facilities
and equipment (link)
● Small Product and Appliance Energy Efficiency Standards for appliances manufactured
and sold in the state (link)
● Connecticut General Statutes § 22a-200c: Implementation of Regional Greenhouse Gas
Initiative, Auctioning of Allowances - DEEP shall auction all emissions allowances and
invest the proceeds on behalf of electric ratepayers in energy conservation, load
management and Class I renewable energy programs (link)
● Summary of home energy rebates and incentives (link)
● Eversource ConnectedSolutions - demand response tools and incentives for Connecticut
businesses (link)
● Eversource EV Load Management - incentives to avoid charging electric vehicles during
periods of peak demand (link)
● Eversource and United Illuminating active demand response - strategies to implement
demand response in residential sector (link)
Electricity Generation and Consumption
● Connecticut General Statutes § 16a-3a: DEEP Integrated Resource Planning – biennial
report reviewing the procurement of energy resources to meet the projected
requirements of customers in a manner that minimizes the cost of all energy resources
to customers over time and maximizes consumer benefits consistent with the state's
environmental goals and standards (link)
● Connecticut General Statutes § 16a-3b: Implementation of the Integrated Resource Plan
– the Public Utilities Regulatory Authority shall oversee the implementation of the
Integrated Resources Plan, and the electric distribution companies shall implement the
demand-side measures (link)
● Public Act No. 19-35 § 6: An Act Concerning a Green Economy and Environmental
Protection - requires DEEP and PURA to initiate a proceeding to jointly study the value
of distributed energy resources (link1, link2)
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● DEEP 2020 Draft of the Integrated Resources Plan – includes Connecticut’s first
assessment of pathways to achieve a 100 percent zero-carbon electric sector by 2040,
and assesses areas of reform with respect to modernized transmission systems, the
regional wholesale market, and affordability and equity (link)
● 2018 Comprehensive Energy Strategy – assess and plan for all energy needs in the
state, including, but not limited to, electricity, heating, cooling and transportation, as well
as advance the State’s goal to create a cheaper, cleaner, more reliable energy future for
Connecticut’s residents and businesses (link)
● Connecticut General Statutes § 22a-200c: Implementation of Regional Greenhouse Gas
Initiative, Auctioning of Allowances - DEEP shall auction all emissions allowances and
invest the proceeds on behalf of electric ratepayers in energy conservation, load
management and Class I renewable energy programs (link)
● Public Act No. 19-71: An Act Concerning the Procurement of Energy from Offshore Wind
- establishes a process for the DEEP commissioner, in consultation with certain other
state officials, to (1) solicit proposals from developers of offshore wind power facilities
and (2) direct the electric distribution companies to enter into long-term contracts (link)
● Public Act No. 15-107: An Act Concerning Affordable and Reliable Energy - includes
larger renewable energy sources and hydropower, as well as natural gas in DEEP
procurement authority (link)
● R.C.S.A 22a-174-31: Control of Carbon Dioxide Emissions, CO2 Budget Trading
Program - Any CO2 budget unit that serves an electricity generator with a nameplate
capacity equal to or greater than 25 MWe shall be a CO2 budget source. The owners
and operators of each CO2 budget source shall hold CO2 allowances, and the total base
budget of allowances will decrease over time (link)
● Renewable Portfolio Standard (RPS) requires electric providers to obtain a specified
percentage or amount of the energy they generate or sell from renewable sources, with
designations of Class I, II, and III renewable energy sources (link1, link2)
● Connecticut General Statutes § 22a-20a: Environmental justice community. Definitions.
Meaningful public participation plan. Community environmental benefit agreement. (link)
Transmission and Procurement in New England
● R.C.S.A 22a-174-31: Control of Carbon Dioxide Emissions, CO2 Budget Trading
Program - Any CO2 budget unit that serves an electricity generator with a nameplate
capacity equal to or greater than 25 MWe shall be a CO2 budget source. The owners
and operators of each CO2 budget source shall hold CO2 allowances, and the total base
budget of allowances will decrease over time (link)
● Renewable Portfolio Standard (RPS) requires electric providers to obtain a specified
percentage or amount of the energy they generate or sell from renewable sources, with
designations of Class I, II, and III renewable energy sources (link1, link2)
● Public Act No. 13-303: An Act Concerning Connecticut’s Clean Energy Goals -
establishes a schedule gradually reducing Renewable Energy Credit values for biomass
or landfill methane gas facilities that qualify as Class I resources under the Renewable
Portfolio Standard (link)
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● DEEP 2020 Draft of the Integrated Resources Plan – includes Connecticut’s first
assessment of pathways to achieve a 100 percent zero-carbon electric sector by 2040,
and assesses areas of reform with respect to modernized transmission systems, the
regional wholesale market, and affordability and equity (link)
● Forward Capacity Market and Auctions - Resources compete in the auctions to obtain a
commitment to supply electric capacity in exchange for a market-priced capacity
payment. These payments help support the development of new resources and retention
of existing resources (link)
● Public Act No. 15-107: An Act Concerning Affordable and Reliable Energy - includes
larger renewable energy sources and hydropower in DEEP procurement authority (link)
● NESCOE Vision Statement - outlines needed changes in three core segments of our
shared, regional energy system: Wholesale Electricity Market Design, Transmission
System Planning, and ISO New England (ISO-NE) Governance (link)
● Public Act No. 19-71: An Act Concerning the Procurement of Energy from Offshore Wind
- establishes a process for the DEEP commissioner, in consultation with certain other
state officials, to (1) solicit proposals from developers of offshore wind power facilities
and (2) direct the electric distribution companies to enter into long-term contracts (link)
● ISO-New England Participants Agreement - formalizes the collaborative process
between ISO New England, New England Power Pool (NEPOOL) participants, and
individual market participants, allowing these stakeholders to have input on issues
affecting system operations, markets, and planning. (link)
● ISO-New England 2020 Regional Electricity Outlook - summarizes current grid strategies
and the ISO’s role for ensuring clean, reliable, cheap electricity for the region (link)
● ISO-New England 2020-2029 Forecast Report of Capacity, Energy, Loads and
Transmission - provides projections used in power system planning and reliability
studies. (link)
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APPENDIX 3: Global Health and Climate Justice
Environmental
Impact Global Health Impact Dimensions of Climate Justice
Higher average
temperatures
● Hotter days are associated with
higher mortality rates. Higher
temperatures can also lead to
heat exhaustion and heat stroke,
which cause physical and
cognitive damage, as well as to
exacerbation of chronic diseases
(2).
● The urban heat island effect
amplifies the impacts of
heatwaves in cities, with a city’s
wealth as an important
determinant of its capacity for
climate adaptation (127).
● At the individual level, factors
such as age, isolation, access to
housing, access to air
conditioning, and pre-existing
health conditions such as
cardiovascular disease and




● Among people who are physically
active – for example, those
employed doing manual labor –
health risks are greater during
heat extremes (2).
Wildfire risk ● In conjunction with low rainfall
and humidity, heat extremes
increase the risk of fires which
release particulate matter and
other toxic substances (2).
● Direct health impacts from
wildfires include death and injury.
Other impacts include respiratory
illness caused by poor air quality,
mental health impacts associated
with displacement and property
loss, and amplification of other
climate change effects due to
loss of permafrost and forested
areas (129).
● Populations that are particularly
vulnerable to adverse effects of
wildfire smoke include people 65
years of age or older, people with
pre-existing cardiac or respiratory
conditions, people living in




● Flooding and windstorms
adversely affect health through




and infectious diseases, as well





● Studies have shown significant
growth of indoor mold following
floods, increasing the risk of
direct respiratory infections and
severe reactions when
mycotoxins are ingested (130).
mental disorders are more
common and there is also higher
risk of natural disasters such as
flooding (2).
● Determinants of coping capacity
in response to extreme events
include access to education,
economic wealth, a healthy
population, good governance,
and high levels of human and
social capital (131).
Sea level rise ● Sea level rise increases flood
risks and damage to coastal
infrastructure (Hoegh-Guldberg et
al. 2018).
● Flooding can lead to infectious
diseases and mental health
impacts (2).
● Studies have shown significant
growth of indoor mold following
floods, increasing the risk of
direct respiratory infections and
severe reactions when
mycotoxins are ingested (130).
● The impact of sea level rise on
coastal infrastructure is especially
critical in vulnerable
environments such as small
islands, low-lying coasts, and
deltas (Hoegh-Guldberg et al.
2018).
Drought ● Prolonged droughts can have
direct health impacts such as
chronic psychological distress
and increased incidence of
suicide (2).
● Droughts have further effects on
human health by threatening food
and water security (131).
● Risks associated with increases
in drought frequency and
magnitude are a particular
concern in the Mediterranean
region and southern Africa
(Hoegh-Guldberg et al. 2018).
● Determinants of coping capacity
in response to droughts and other
extreme events include access to
education, economic wealth, a
healthy population, good
governance, and high levels of
human and social capital (131).
Change in the
range and
● Climate influences the growth,
survival, persistence,
● Factors that affect human





transmission and virulence of
pathogens that cause disease in
humans (2)
● Climate-related perturbations in
local ecosystems and in the
habitat of species that act as
zoonotic reservoirs alter the
balance between humans and
parasites, increasing the risk of
new and resurgent diseases (2).
● For example, as water storage
strategies are changed in
response to a drier climate,
mosquitos may have new
opportunities for breeding in
human spaces, increasing the
risk of disease transmission (2).
of infectious agents include
socioeconomic status, sanitation
infrastructure, topographic
factors, host mobility, age, access








● Warmer conditions generally
favor the production and release
of airborne allergens such as
fungal spores and plant pollen,
and, consequently, there may be
an effect on asthma and other
allergic respiratory diseases (2).
Crop viability ● Nutrition is a function of
agricultural production,
socioeconomic factors, and
human diseases – all three of
which may be influenced by
climate (2).
● Climate change is projected to




deaths and disability-adjusted life
years lost (2).
● Populations highly vulnerable to
undernutrition include
already-malnourished
populations, low birth weight
babies, children under five years
of age, adolescents, pregnant
and breastfeeding mothers, older
people, people with chronic
illness, people living with a
disability, urban populations,
those living in poverty,
subsistence populations and
populations in countries at high
risk of extreme weather events
(135).
● A 2009 study used a crop
simulation model and global
agricultural trade model to project
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that yields of most important
crops would decline in developing
countries by 2050, leading per
capita calorie availability to drop
below the level of the year 2000
and child underweight to increase




● Climate change has the potential
to initiate or exacerbate violent
conflict due to a variety of factors




institutions, and displacement of
populations (2).
● Populations affected by violence,
in turn, are more vulnerable to
other impacts of climate change
on health and social well-being
(2).
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APPENDIX 4: Univariate Linear Regression Models
Proportion of Housing Units that Use Each Home Heating Energy Source and Proportion of




Proportion of Housing Units that Use Each Home Heating Energy Source and Proportion




Proportion of Housing Units that Use Each Home Heating Energy Source and Proportion of





Correlation Between Socioeconomic Variables - Homeownership Status, Race/Ethnicity, and
Poverty
